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Applicant hereby elects to prosecute the claims to the apparatus and has deleted the method claims 
without prejudice to filing a divisional application for the method 

The amendments to the disclosure are primarily to coirect minor typographical errors. The 
additions to page 7 line 24 and page 8 line 3 0 arc simply to state the obvious and do not add any 
new matter, nor do any of the other changes add new matter. 

By this amendment a claim I has been revised to more cleariy define the invention and the 
dependent claims have been revised significantly and presented as new claims 21 to 45. The 
reference to the seal has been deleted from claim 1 and added in depends claim 26, but the other 
limitations have been retained and in some areas made more specific. It is submitted that the 
inclusion of the seal in the broadest claim is not essential to distinguish the invention from the prior 
art 

It is believed this application is now in condition for Allowance and such action is f t 
requested 
Respectfully su 
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Vftrsmn with marking., tn »hm» ih a ^h ann ^ 

In the Title 

The title has been amended as follows 

Liquid-Solids [Circulation] Circulating Fluidized Bed 

In the Disclosure 

The paragraph beginning on page 1 toe 6 has been amended as follows 
Fluidized beds have been used for a number of different applications such as gas-liquid, [gas 
liquid solid, solid] gos-tiqiiid-snlid contactors and to cany out a variety of different processes 
such as chemical [reactors] reantin™ 

The paragraph beginning on page 1 line 28 has been amended as follows 
Porter and Robert [[], US patent 3,879,287, "Continuous ion exchange process and 
apparatus" (1975) relates to an apparatus for continuous ion exchange. However, the process 
described is a semi-continuous process as the recommended during means is a batch wise 
conventional fixed bed ion exchange process. 

The paragraph beginning on page 2 line 17 has been amended as follows 
It is also an object of the present invention to provide a process for continuous recovery of the 
ions of interest for example [wntaminmants] contaminants in liquid streams or value added 
products from waste streams using a Liquid-Solids [Circulation] OnuilatingJluidized Bed 
(LSCFB) ion exchange system. 

The paragraph beginning on page 2 line 21 has been amended as follows 
Broadly the present invention relates to a fluidized bed system comprising a first fluidized bed, 
sniri fluidiVnd hed hffin g h moy emioaBUhmisd^ means to feed solids into said first 
fluidized bed adjacent to a first end of said first fluidized bed and means to feed a-fir* fluid 
into said first fluidized bed adjacent to a second end of said first fluidized bed, said second end 
being remote from said first end so that said solids and said first fluid flow in counter current, 
a second fluidized bed, said second fluidized bed being an entraining fluidized bed wherein a 
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means for introducing solids and a means for introducing » fluid into said second bed 
are both adjacent to the one end of said second fluidized bed so that said solids and said 
second fluid introduced into, said second bed flow concurrently through said second bed from 
said one end toward another end of said second fluidized bed remote from said one end, first 
means connecting said first fluidized bed to said second fluidized bed adjacent to said second 
end of said first fluidized bed and said one end of said second fluidized bed and said fi^ 
mmns rjinnprhw mchv \ mtr ^id tre*™ to ^ha* ^ g ^ rtnri md 
second means connecting said first and said second fluidized beds adjacent said first end of 
said first bed and said other end of said second fluidized bed, [said first means connecting 
being adapted to form a hydraulic seal between said first and second fluidized beds] and said 
second means connecting including said means to feed solids into said first fluidized bed. 
Preferahly said first and said swnnd nram rormpctin tt hritu, ari aptP^ tn fr™ « hy^i, M} 
hetwrni said first and semnd ftiAW 

Hie paragraph beginning on page 3 line 12 has been amended as follows 
Preferably said first means connecting said first and said second fluidized beds includes a 
second washer for washing solids adjacent to said second end of said first fluidized bed-before 
they are introduced into said second fluidized bed. 

The paragraph beginning on page 3 line 15 has been amended as follows 
Preferably said first fluidized bed is an absorber for separating ionic products of interest and 
said second fluidized bed is a desorber for desorption of ionic products and said solids are ion 
exchange particles (said second means for connecting including said means to feed solids to 
said first fluidized bed]. That is the <nM linnirf-snlid HtmHtfap , ^ ^ tr m rn n 

preferably hp used to rmwpr ioni c nrodnrts nf inters w p,,.^ ^ p^.i^ ^ 

cnimrnrniirrpnr flow with n ftVd stream of „ firct fl„^ n firct M fn f 

a dsorption of innir Products of interest frnm «m ^„ n f ^ A firgt ^ trangfeTrjn£ 
said particles with a ds n r hnd ionic products nf intent fr™ ^ firct fluiriirp H h*<i t« ft flmynd 
flnidi7ffd hftd and passing said inn evrhstw pirririM ™th „ww ; n p ^ rmH ,.^ g ; n ^ ninTnt 
flow with an e x tract hnffrr nf n ^nnd fluid thrm, r h gaiH ^ H 1n i r «™< w ^ ^ n rnr j nn 
of said adsnrhed innir prndurt* nf intent s^ntin r mid sprond f hrirf mi ning „^ ^ 
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products nf intra** drenrhH from said irni t^rban^ pn rt^w Ky ^ rnn ^ ft«H 
regenerated inn fflchanp i ff rffiTtir,1r,s and returning said t^^^a ;™ ^ ch™^ r »rtir^ ™ to 
S ai tl .. firstflnirii7<y1 hnrl tn flnwin rrtiintm-r'iiiTo n t with saiA % f fly^ 

The paragraph beginning on page 3 line 19 has been amended as follows 
[Broadly the present invention also relates to a method or recovering ionic products of interest 
comprising passing ion exchange particles in countercurrent flow with a feed stream of a first 
fluid through a first fluidized bed for adsorption of ionic products of interest from said feed 
stream of said first fluid, transferring said particles with adsorbed ionic products of interest 
from said first fluidized bed to a second fluidized bed and passing said ion exchange particles 
with absorbed ionic products in co current flow with an extract buffer of a second fluid 
through said second fluidized bed for desorption of said adsorbed ionic products of interest, 
separating said second fluid containing said ionic products of interest desorbed from said ion 
exchange particles by said second fluid to provide regenerated ion exchange particles and 
returning said regenerated ion exchanged particles into said first fluidized bed to flow in 
countercurrent with said first fluid ] 

The paragraph beginning on page 5 line 23 has been amended as follows 
-In the LSCFB ion exchange system of the present invention, the solids circulation rate is 
controlled by a butterfly valve schematically indicated at 70 located on the bottom solids 
return pipe 42. The mechanical valve is preferred over a hydraulic valve due to the low density 
of the most ion exchange particles, which makes the operation of the hydraulic valve more 
difficult An additional advantage of using the mechanical valve in this situation is that it 
enhances the pressure drop across the solids return pipe 42 and therefore makes the system 
more stable. The auxiliary liquid stream 62 may_be used to provide additional control of the 
solids circulation rate.- 

The paragraph beginning on page 5 line 3 1 has been amended as follows 
The feed liquor 20 as above described enters at the bottom of the bed 10, travels in 
countercurrent to the particles 18 through the bed 12 and [leave] >« nv~ at the top of the bed 
as indicated at 44. The fluid exiting from 44 is discarded as waste or as a purified stream in 



14 

Received from < 6133981446 > at 7/18/02 8:43:39 PM [Eastern DayligMTime] 



07/18/2002 20:48 B133981446 CECIL A ROWLEY PAGE 1S/22 



the case of contaminant removal. 



The paragraph beginning on page 6 line 3 has been amended as follows 
The second fluidizing fluid (extract buffer) 28 and the particles 18 from line 42 travel in [co- 
current] cn -rair ren t fashion upward through the bed 12 and are regenerated and then enter the 
transfer system 16 which includes a separator such as the fluid vortex type separator 46 having 
a fluid outlet 48 through which the second fluidizing fluid 28 is removed and a solids outlet 
through a washing stage 50 at the bottom. This fluid exiting from outlet 48 contains the ions 
of interest and may be subjected to further downstream processing or membrane treatment to 
concentrate the ions of interest. Washing fluid is injected via nozzle 52 at the bottom of the 
washing stage 50 and flow upward in countercurrent with the downcoming solids (regenerated 
solid particles) 18 and the so washed particles 18 enter the inlet tube denvering the 
regenerated particles 18 into the top of the bed 10. The washing fluid dilutes the extract buffer 
and exits from the outlet 48. 

The paragraph beginning on page 6 line 16 has been amended as follows 
In the process of ion exchange, the feed liquor 20 is introduced via inlet 22 into the bottom 
(second) end of the first fluidized bed 10 (downcomer 10) and the regenerated particles 18 
from the bed 12 are introduced via line 17 adjacent to the first or the top of the first fluidized 
bed 10 7 i.e. the feed 20 and regenerated beads are introduced at opposite ends of the first 
fluidized bed 10. 



The following paragraph has been added following the paragraph ending on page 7 line 24 
Although thr invention has be t m flln straferl w i th th* fp P H tup,™- fln^ ; ^..a, ;~ 
rniintnrnurrnnt with the parr i rlfts in the first fhiMiTflrl hwl a nd tW, fr lffl M- fi™n„ g 

upwards in rncnrrent wi th th e nartirles in th« wnwrf ftriHi^ w * ^ ^ ^ r ^ 
■ skillfid in the art that the twn flnktiring fluids ran hp *mtch*A with «t , h f^A « T ,nr fl^y™ 
upw a rds i n_c^airrent with-tbjsLiiarri cl fl s in th« s w mn ri fluid^n an H *h» ^ 1 ]fFfT 
flowing upwards in rmmterrnirren t with the part i ng in th« fj»t fi™*^ u-a 
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The paragraph beginning on page 8 line 12 has been amended as follows 
In the liquid solids [circulation] anailaling fluidized bed (LSCFB), diagrammed in Figure 1, 
the adsorption in the first fluidized bed or downcomer 10 and the desorption in the second 
fluidized bed or second fluidized bed 12 can be carried out in a continuous mode with the ion 
exchange particles circulated continuously between the two columns. The ion exchange 
particles 18 employed in this system should have reasonably large adsorption capacity to the 
target or desired ions and the density of the ion exchange particles 18 in the swollen state 
should be larger than that of the feed liquor. As the first fluidized bed 1 0 is maintained in 1he 
conventional fkudization regime, the bed voidage could be adjusted to allow the passage of the 
particulates in an unclarified feed by controlling the superficial liquid velocity in the first 
fluidized bed. In other words, this system can be used to purify the target ions directly from an 
unclarified whole broth so that the costly pre-clarification process is eliminated. 

The following paragraph has been added following the paragraph ending on page 8 line 30 
Although thfn nhovft d e scription ir r r the. fra rJMzadJ*^^ 

fluidized hrrt fnr drenrption, it will Tw imrlmtnnd hv thns r , sVillPrt m th„ *rt — ^ n , ?Q 
use thR sp™nd fluidiy n d h o d for flrfsorptinn and th a ^ fl ^ ,^ w r m ^ nrptinn 

The paragraph beginning on page 8 line 32 has been amended as follows 
In an arrangement as shown in Figure 1, the second fluidized bed 12 is an acrylic column of 
I.D. 38.1 mm and 3 m in height. The distributor of the second fluidized bed 12 divides the 
inwming stream of extracting buffer [is divided] into two substreams: the primary 60 and the 
auxiliary 62 streams. The primary stream 60 is introduced through a stainless steel pipe (I.D. 
11 mm) (nozzle 30). It projects 36 mm into the second fluidized bed column 12. Since the 
liquid velocity in the second fluidized bed is maintained in a range higher than the terminal 
velocity of the ion exchange particles, the high liquid velocity enhances the contact efficiency 
and also the mass transfer rate between the liquid and the particles. 

The paragraph beginning on page 10 line 5 has been amended as follows 

Potential applications of the invention that the invention is believed to be suitable for include 
hut am not limited t P 
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In the claims 

Claim 1 has been amended as follows 

A Hqnid-snlid rirnriating fluidized bed system comprising a first liquid fluidized bed, 
said first liquid flnidi/fid hrd h«inp * camr***^ ii^A fhiirf.VpH h«i means to feed 
solids into said first fluidized bed adjacent to a first end of said first fluidized bed and 
means to feed a-first fluid into said first fluidized bed adjacent to a second end of said 
first fluidized bed, said second end being remote from said first end so that said solids 
and said first fluid flow in counter current, a second liquid fluidized bed, said second 
liquid fluidized bed being a riser and [an] entraining liquid fluidized bed wherein a 
means for introducing solids and a means for introducing « fluid into said 

second bed are both adjacent to one end of said second fluidized bed so that said solids 
and said second fluid introduced into said second bed flow concurrently through said 
second bed from said one end toward another end of said second fluidized bed remote 
from said one end, first means connecting said first fluidized bed to said second 
fluidized bed adjacent to said second end of said first fluidized bed and said one end of 
said second fluidized be d said first romwring ^ .wi v ^ « ^ ^ 

solids into said sftmnrf flniriirpd rm d , [and] second means connecting said first and said 
second fluidized beds adjacent said first end of said first bed and said other end of said 
second fluidized bed, [said first means connecting being adapted to form a hydraulic 
seal between said first and second fluidized beds and] said second means connecting 
includes said means to feed solids into said first fluidized bed. 

Claims 2 to 20 have been cancelled 

New claims 21 to 45 have been added as follows 

21 A linnid-snlid circnlafinp flniHiyptri h^A yt*™ ao jn r ^ im ^ gniH w 

and second liquid fl uidizpid heds are siih^flntiaiiy vart^ai ^liimw 

22 A liquid-solid cirnilatinr flnirii>(*1 hnrt s^tPm ag i n r\*j™ n „m w 

e . nd of said first flniriiml hftd is flip top end s»iH ^nH ™a »f ^ fifg t Rui*;^ fr 
the bottom pnd said one wid nf tfin spmnH fining We i* ^ hnt^m ^ ^ ^ifl. 

Ofhftr end nf said sprrmrf flniH^^ heA k th* tr.p 

23 A liquid-solid circulatin g fm irtiyfid b ri svstftm as ripfimv i in ri«\ m ?? ^w,,™ m m 

fl uid es s entially flows upwards and sairl solids P_ssgnti n l1 y < w H™,™,,^ tn form 
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counter anrmt flow in said first fhiidirad h*<\ ™* ^ gPPrin H ^ ^ 

both essentially flnw upwards rv™ ra ,rror, t ly ; n t T,p ga ^,t, H fl„irii,.^ fryfr 

24 A liqnid-solid circiilatin? ftnidi/pd ted <yQt»m « h^o H in ,-1*;™ ^nA. cn Pn n ^ 

means connecting said first and said second li q uid flnM/rri he d - include * w»«w 
Hashin g s ai d solids hfifrira thffy arp frd in to s a i d first end o f sa iH fi™ fl,«H;^ ^ 

23 A liqn id- sol i d circulating fhiidizwl hed qwtam ac d»fin a H m -i^ ^ n ^r^ c» 1 fi 

second mpam connecting said first and ™d k t ,m fl,,^;^ h e d - ; fi.rtw m,M„w ao 

a sfiparator means for senaratmr solids from fluid and *vh a „ g ri™ „ lrt l gflrigri , t0 H fl nif1 fn 

provide separated ^lidc 
26 A liquid-solid circulating fliiidized heH j n Hg ,m YfWft ;„ c ^ 

swotmI mnans connecting said first «nd said «™nA k^m «,?x~a n H c fiirriw m^ p, 

a hydranlir. seal hatwafln kaiH fiw m ^ ««. O T1 rf flnirfi-»^ h pris 
22 A liquid-solid circul ati ng flnidized hed a « H^n^ j n Ha i m whe^ c ^h w 

m eans c on nec t in g , said first an d said second li mrid flnid.VM K »rfa mni,,^ n ^ nnti 

washer for washing solids adiarpnt tn said sprnnd pt,h n f»M < w fl,,;H;~H fr >fa ro Tn ny 

are introduced into said rpt^tiH fliAft^ hnd 
28 A liqirid-solid circulating flnidized K»d T t.m ^ A-fin-,1 ^ H™™ 97 ^ fint 

mrans mounting said first and said «ernnd li T *i ^Aft ^ h r f fr fiirth r r i nrlnfirT n 

s eparator means for separating solids fro m fluid and O usting ^„^a «,»a t n 

pmvidf t gapiratprf s"'Hs 

22 A liquid-solid rirnilafing flnidirfid he/1 s^tem a* Hrfir^ in r ] ^ m 77 ^ firif 

mmns connecting said first and said second l iquid fliiM iawri h^. ^ « ' 
hydranlir. sml h e fwflen said first and c^^n H fl..iHi^ 

311 A liqnid-solid rircnl a tinp fhiidiTnd h R d sv^m ag H-fl™^ .1 ^^ 1 thf , ff rnyfT 

of ionir , prndnrrs of intrrrst is rftali/ed hr nas sintr ion Pvrh . n ^ t K- ^ 

solids in oonntercnrr e nt flow with a fe e d fluid stream that ^ »^ .-^ prnf1lir t n n f 
intmwt w said first fluid thronph thft said fiM li mrid flnid i z ed hed fer Hf ^ T ^ 
ionic pmdnrts from said feed strft a m , tTTO sfem ne said inn e^rh^ ^ tn 
adsorbed ion i r prodnrt<! of jntwrnt from said fir*t fl,,,H^^ ^ „; ri fl.^i,^ 
hral passing said ion prrhtmgft nartirles with ahsnrhod inn.v r r»^,^ g ^ ~^nr~»t fl A ,„ 
with an mrtrart hriffrr sohitinn as s a id sec ond fluid thrown ^ ni t « T . id fimfo ni 



18 

Received from < 6133981446 > at 7/18/02 g:43:39 PM [Eastern Daylight TimeJ 



07/18/2082 20:48 6133981446 CECIL A ROW FV 

U^,±L A ROWLEY p ASE 20/22 



hal fnr dp s nrption nf said adsnrnpd innir prmiiirh nf im^ct g rating „m ^^ Mrt 
hnffor solution rnntnininy said innir, prndnrtg nf int^-ret H«™4y»H fr„ m , a M j nT1 fi v P h flng g 
p articlre tn pmvidp r p g fnffrntftrt inn nrrhang ft nartirlps an d r*h,mina ca ;H ^^t^ ;„ n 
iwriwinwd particles into said first fluids r,«H fi™„ w. ( m,^.^ ^m. »;d w 

fluid 

31 A Hniiid-snlid rinaihttng flnidizrd hnd systrrn as dpfinpd in rf a im i rarm . rr 

nf innir , prndnrts nf interest is r^lneA hv passing inn ^ ^ ^ . in M 

solids in crmnirrpnt flow with « fred fluid str^ tw .^ mt ^ p raf1lirf , nf 
interest as said second fhrid fhrnnrh nV. <aid ^ fl»idi™ d ^ <h, ^^inn nf 

said innir products from i n irf fppd str e am transferring i™ p ^ y , ^ 

said adsorbed innir prndnrts nf interest ftnm said wmH fluids + n ca iH ti qnjf1 

flnidirad nr . d passini* said inn prcr.™^ p »rrir»,. g ™*h ■h ^ mh pH i™^ p ™,^^.; in 

Cniintftrnin-Pnt flnw ^Oth nn fflrtrart hnflfor Crt l„t„s n aB c«d fi rgf fl„jH through fi nt 

fhiidiT i ftd hed fnr de s orntion nf said adsnrhed innir pmrinrt. n f -yf**^ ^ 

extract huffrr snlntinn c ontaining said innir. prndiirt* nfi^f ^sn r h^ fi^m o<, j rt i nn 
wrdwn p B particles tn provide, regenerated inn wrh*^ T ^,u„ , M f «t.m,m £ 
rfl p enrrafed inn ryrrmnred particles intn said s^mnH flniHi^ ^ fl^w™ ™^ 1r ~~t 
with cnid gor-qnd fluid 

— A lignid-snlid c , irrc i l a tin j r _f hiidi7Fd hed svstPm a < j p ^m, >n v ,h„ rHn th r 

ranver nf innir prndnrts nf interest i< rpdi^d hy p—^ r ^ han^ p.-^ ^ t u r 
said solids tn Cfflmtprcnrrenf flnw with i fi wd flu i d ' « tr P< im that — Tn ™ said innir 
products nf interest as said first fluid thrmyh th» « a id fi~t fll „^ H ^ fn f 
adsnrpxinn nf said innir prndncrs from said fr P d .^m, trqn^ n ff gn ,H ^^^ ^ 
parriclps ^ith said adsnrhPd innir , prndnrts nf i ntm - pst fr nm ga iH fir.t o,^;^ t» ^ 
. sfi»>nd liquid flnidi/rd hpd, n ns smir ._s a i d inn f^rh m ^ iinwttnl inni r 

prndnrts in concurrent flnw with an ertntr.t hnffpr sotnti^ ac coin «, Prf> n rf f»„^ h^, ^ 
s a id siyiwd fliridiypd hpd for dpsnrntinn of s r riri r ids nrhp-d innir j mA^ of int^ 
sqataliiig said extrac t buffer solution rnntainin ff 9«id innir p mdi^s n f H^nr^ 
from said inn renhanflp particlps to miidH rpppngratPH inn .v^ . ^ 
rfttnminrr sai d rpftpnprstpfi inn P^rhnng^H pn^i^ intrt fll1 ^ <TOH ^ tft flnw ^ 

COimfPirci irrBnt with said first fliri^ 
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33 AJk pid-solirf circulate fhridir e d hed system n,»nW ^ ^ 1 T trr Hn ^ 

recover of inntr products nf interest is realize hv p^inf, inn p n rW n m th o 

sa i d snlids in rrnifiirrpm flnw with , frrri fl„ lri ^ m t h < i t ^ «»m r ^. Tt - nf 
inters as said serond fluid throng the said h^h fi,,,^ w nf 
■ said innir. produc ts frnm s aid fay| stream transferrins -ari inn ^ r n rti r)r . 111th 
said adsorbed innir prndnrts nf interest from s aid second fln i H i ^ w ^ fint ^ 
fhrirfis p d ne d, n ^ s in p sn id ion rerWe pnHrf- 1rn n rha H in 

cni i ntftrciirrPTTt flow with an extr^r hnffor «nh«™ „ «^ ^ fl llirt ^ fi nf 

fhnrtimri hed for riesnmtinn nf ^nid adsnrh^ inni , r ^, ^ nf int pmgt ^ 
«*trart hiflrr solution rnnt i inin p sairi innir- prndnrM of int n r rn t ^ 
flxehrni p w particle* to nrmide, ret/ener^ inn r ^ r ^ ^ ^ 

regenerated ion p r r ht i ncBd particles into said second f ln irfi>^ <u w jn ^„ nT ro „ t 

with gairi seco nd fluid 

34 A liquid-solid cirml fl r tp a fluidi^d Bert system r,- npfin»n i„ ^ - rrnQd 

me*ns mrmrrHnr nid firrt ond nid ^nd v^ a h,«a^a hH - ^ ..H^ . fnr 
washin g s nid solid, hefnr r th e y are f e d into first ^nrf nf ..n <w fl „,- A w h n H n 
■ separator means for sep i rttinr* solids from flnid m ^ ^ m ^ : «,.^ m 

provide snpnrated solids, wit! i hydranlir seal het w «»n ^ <w .nd ^rmtLAiidojl 

35 A liqnM-solM rirrnlHtinp flnidiVd h e d system n defied in H„m « - rr n n (1 

means conn ec ting sa i d tint a nd said second K, V M ^ k^. inr| > lH ^ fl wagW ff >r 
Mashing^ai d . solids hnforr thn am frd into ^ firg t ^1 fir ,t thMt^A , 

separator mprnts frr sep nni tm n T nHda JBrn m fluid „nrf fl uH m 

provide separated solirt s, mrl 1 hydranlir ^,1 h.t w ^ ^ 1nf i 



36 * 1' q rrid-solid rhrnl n tinp flnidirrd hrd ^^m m defin e d in rlf rim V> n 1 1 rrrin., a idJSr S t 

ni Bans rnimnrrmfr said first md snid lirmirl <w™rf fl,,Hi^ i^ , jnrhl ^ . C<T ^ 

arr intrndnred into nriri J - r rond n nidi ^d hed n .ep.rotnr me^ns for sepnrntir ^oiids 
frnm fluid and erh f rnttinp nii r h Trnirni, ,1 n..M ^ r ^n^ ^ n ar ^ ^ fl 

tivdrmilin snnl hdv,^ ™A ^ n d fl-^dir p d h rd" 
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31 A liquid-solid circulating flimfofid hftd system as dflfiW* m claim said first 

means cormftriinf said first and said second liquid ftmtTmA hwfc inrlndre a s^nd 
washfir for washinp solids adjacent to said second end of said first fl nidi^d hflfnra thpy 
are introducftd into said second finidired hftd j a se parator means fnr s eparating solids 
from fluid and exhaust i ng s uch separated fluid to pro v ide separated soti^ and » 
hydraulic seal hntween said first and second fliridizedJbeds. 

38 A liquid-solid circulating fluidired hed system as defined m rlaim wherein gaid inn , ^ 

product is a protftin and said first fluid is a fermentati on hrnth 
19 A liquid-solid circulating flnidizgd hed system ag HftfitimH iti claim ^ wharain said ionic 

product is a protein and said first fluid is n Wnf atinn hrnth 

40 A.tiqnid-So1id circulating fhridiyftd hed system as defined in claim ^7 whe r ein said inmV 

product is a mrta! and said firyf f""d is sea water 

41 A liquid-solid Circulating flnidiyftd hftd system as dpfined in claim ^ wherein said innir 

product is a metal and said first fluid is s*»* 

42^_ A liquid-solid circulating fliridi7fld hed systpm ^ defined in claim ^7 B/Wwn qaid innir 

product is an enzyme and said first fluid is derctrase synip, 

43 A liquid-solid circulating fhridized hed system as defmed in claim W wherpin said inTiir 

product is an en7yme and said first fluid is dgvtmsA symp 

44- A liquid-solid circulating fluidiyed had system as dpfin^^ in rlai'in 1 w herein caid firct 

liquid fliiidi7ftd had is an ahsorher for separating innic products nf intArPst said cp^H 
liquid fluidized hed is a dpsnrher for desnrptinn of gaid ionic prndiirtc said solids am inn 
eXChanPft nartifllfW said first fluid is a feftd fluid stream that contains sai d ionic products 
Of interest and said second fluid is an extract hnffer solution that is snitahle fhr 
dftsorption of said ionic products from said inn Prvchangg particle 

45 A liq uid-solid circulating fluidizBd hftd system as rlefined in claim 1 whprpin said first 

liquid flllidized hftd is a desnrher fnr desnrptinn nf innir. products said second liq uid 
flllidizftd hft d is an ahsorheT for separating ionic products nf interest said solids am inn 
ftXChangtt particle s, Said S ftcon d fluid is a feed fluid stream that contains said ionic ^ 
products of interest and said fust fluid is an evtract hnffcr gn^itton that is suitable fnr 
desorption ofsaid ionic products from said ion exchange panficlps 
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